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Objectives and Approach 


OBJECTIVES 

• RELATE SURFACE DENSITY TO SUBSTRATE DOPANT CONCENTRATION 

• SURFACE CHARACTERI2ATION OF HIGH EFFICIENCY n+/p and p+/n SILICON 
CELLS 

• IDENTIFY DOMINANT CURRENT LOSS MECHANISMS IN HIGH EFFICIENCY CELLS 


APPROACH 

• MEASURE DENSITY OF STATES ON HOMOGENEOUSLY DOPED SUBSTRATES 
WITH HIGH FREQUENCY C-V AND AI/SIN x /Si STRUCTURES 

• INVESTIGATE DENSITY OF STATES AND PHOTORESPONSE OF K'IGH EFFICIEN- 
CY N +/P and P +/N CELLS. 

• CONDUCT l-V-T STUDIES TO IDENTIFY CURRENT LOSS MECHANISMS IN HIGH 
EFFICIENCY CELLS 


Presentation Outline 


1. SURFACE PASSIVATION 

— SIN X DEPOSITION 

—HOMOGENEOUSLY DOPED SUBSTRATES 
—PHOTORESPONSE OF N*/P AND P + /N CELLS 

2. SOLAR CELL STUDIES 

— MINP CELL WITH TEXTURED SURFACE 

3. CURRENT LOSS MECHANISMS 

-LIGHT INDUCED CURRENT LOSS MECHANISM 
-Mg MIS CONTACTS 
—NEUTRON ACTIVATION 

4. FUTURE WORK 

—PASSIVATION OF P+/N CELLS 
—FINAL REPORT CONCERNING SlN x PASSIVATION 
OF SILICON 


PRECEDING PAGE BLANK NOT FILMED 











Ossfcnr 1 ) 


-w ♦♦ ~ *►*.<***'-' \* 


HIGH-EFFICIENCY SOLAR CELLS 

Midgap Interface State Density Versus 
Dopant Concentration 



Device Structure for Surface Recombination Study 
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HIGH-EFFICIENCY SOLAR CELLS 


Internal Photoresponse for 0.2 ohm-cm MINP Cell 



Internal Photoresponse for 0.2 ohm-cm P + /N Cell 



WAVELENGTH(nm) 







HIGH-EFFICIENCY SOLAR CELLS 


MIS CONTACT 
USING Mg OR TI N 


PASSIVATED. 

SURFACE 


N-TYPE EMITTER 
1000 A TO 2500 A 


P- TYPE'" 

BASE 

(0.1 TO 2 Q<cm)> 


MINP Cell Concept 
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AMI Characteristics of Textured MINP Cell 


CURRENT VS. VOLTAGE 
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HIGH-EFFICIENCY SOLAR CELLS 


Loss Current Versus Voltage for Illuminated and 
Dark Characteristics of Textured MINP Cell 



Neutron Activation Measurement of Impurity Concentration 


SAMPLE 

Au 

(ppm.) 

Co 

(PPm.) 

Sc 

(PPmc) 

AS RECEIVED 

< 3E-4 

<2M 


AFTER 

DIFFUSION 

<1.5E-5 

MM 

• 

•4SMP4 

1-2 E-4 

11 E-3 

4.4 E-3 

U WNP20 

5.7 E-S 

5.1 M 

- 

•33INP40 

S.0 E-5 

7.5 E-3 

• 


HQ 

(ppm.) 

F. 

(mm*) 

COMMENT 

<3E-4 

<2.5 

AS RECEIVED 
FROM WACKER 

<3M 

<2.0 

AFTER P-OIFFUSlON 
BY ASEC 

<3E-4 

<2.5 

DARK: Jo ■ 1.0 E-13 A/cm 1 
n - 1 .00 

ILLUM:Jo»2E-11 A/cm* 

N - 1 .15 

30 E-4 

<2.5 

COMTAMINATE DIH,0 

0*4 

<2.5 

L«22flMn 

OOOO TRANSLATION 


381 







HIGH-EFFICIENCY SOLAR CELLS 

Mg MIS Contact Study 


METAL 

COVERAGE 

HK3H VOLTAGE MECHANISM 1 

Jo (A/cm*) 

n 

«2H 

l-tolO-" 

1.03 

3.0H 

i-2»nr" 

1.01 

1J% 

usir" 

1.03 


BASE RESISTIVITY « 0.2 Otmwar 
JUNCTION DEPTH » 0.2 pm 







